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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
compound which is a catalyst component for polymerizing 
propylene capable of efficiently producing a propylene 
polymer having vinyl groups at molecular terminals. 

SOLUTION: This compound is represented by the formula 
[R^ to R"*, X'' and are each H, a halogen, a 1-20C 
hydrocarbon or the like; and are each a halogen, a 
1-20C hydrocarbon, a 1-20C halogen-containing 
hydrocarbon or the like; Y is a 1-200 hydrocarbon, a 
1-200 halogen-containing hydrocarbon or the like; is 
a group IV, VA or VIA transition metal of the periodic 
table), e.g. 1,2-ethanediyl(1-(4,7-dtisopropylindenyl)] 
[2-(4,7~ dlisopropylindenyl)]hafnium(IV)dichloride. The 
compound represented by the formula is obtained by 
carrying out the Friedel-Crafls reaction of a raw 
material compound, providing an indanone derivative, 
reducing the carbonyl group, then dehydrating the 
resultant compound, converting the dehydrated 
compound into a monoformic acid ester of a diol, 
subsequently hydrolyzing and dehydrating the obtained 



compound and then conducting the Witting reaction of the 
prepared compound. 
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( [L^] ^0 . ( CZ] -) , (VI) 

(fcfcb. LMiM\ R^^R"M\ R^a C*fcH 
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(Dj^.^m) +1] co^i^^^-r. ) . [zn -t^^^ 

TtiCWo R^^fi**J?.^, j^*mi-'2ocor 

/v^^r/v-s, 6 — 2 0 or y -/US, r /v=^/wT y 

— /uS*;^::(i:Ty— /VT/v#/vSSr:^b. R"*5j;tJ^R 

^v:?rE.:=:^yixS, >f >^v^c=i/v£xJ*:7/w;rv^:=^/vS. R^« 
f*^mi»Cl-'2 0<DT7W^/US. ry— /WS. T/W^/U 
T y — /wS^ytf^T^/w^^/wSSr^-To R"Jiv^ h ^ :7 

l-Sc^S^. af*li^±co^^. b= (kXa) "C*> 
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[0 0 2 91 :i:^r% brf*. t>'^:=:. 
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T5>^il. b y:r:^/V7^;><.:7-< h y y^a::n/W7)>y^:7 

[0 0 3 01 R^«(D^^2^>B^!lir bT(*. ^/WS, 
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[0 0 3 11 *fc> [Z>] - . -r>fc^t> [M*G^ G 

B, A 1 , Si, P, As, S b;^^if\ 0^L< t^B;j3 
J:TJ?A 1 Sr^tf^r i:;05-e#So G* , G'-G 
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/v^, n-':/^yvS, 'Yy::/^/i^S, n-;^:^^/^^, 

n — ^ -wwS, :7 ^y^S, p — h y /u-S, 

/VS, 4 - t - ^/w^, 3 , 5 - >^ ;?< ^/u:7 
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[0 0 3 21 ^fc. #BBfitttOT:=^;^>-> -rjfe:bt>pK 

c=.;^>' (CF3SO3) tr^ y :7/l/;^a^^>' 
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4) VVy;V:txim^T:=-:t> (CF3CO 
O) ^^^y;V:t'PiT>=f^'^>T^:^ly (Sb 
Fe) y/v;^u;?<.7V-/lN:/^Tc=-;ri/ (FS 
O3) ^x2X2:;K;V'^iymT==-:t'y (C\ S 
O3) :7/l-;^n>^7V;t:>'^T:=.;^^-/5 -:7-/>fbr 
ly^^l^ (FSOa/SbFe) :7/i^;^n ;;<./l^A^^>' 
^T::^;^>'/ 5 - :7 ^y^fbt * (FSO3/AS 

Fg) b y :7/w;rn^^^:/;5^/^^v®^/5-:7-/Yk 
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>'^:=.»J7A, X h ^:7:t;:l/^/J^^7^v^^p<f^/^'i^:7a::=./^' 
^:7a:^/W3t;iJ^^p<^/W b-y v^^l^ix) , 
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'^/ui:^y^:=-/uT>^^^J=^, y'hy^y^ (^>^y/u 
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y )V:^xiy :j:,:=.;V) t}^ 'J?®^ h y ^ ^/vT:=^ y 
30 Vy^:^ (r^iy^yjv:^xiy:r.=^jv) ^^^^^^^/i^if]) 
^j:=.f;j>.^ TVy^y (^:y^.y/^ytvjy:x,:=^/u) 

K^Vv^/Wfy Thy^y^ (^>^y/U:tV2 

y:^^/u) :^i/m^'^/^ e^y i:^^»>A) , 

"rhy^y^ (^>^y/\^:tr:iyzc.::^/u) 
i2-->T/ }^Vi^^^J>^) , y'hy^y^ i^i^^y/u 

:t^yzr.:=^jU) (4 -->r / y v^cr:. ^ 

A) , y^hy^y^ (^:/^:7/W;;^a:7 3i:=^7V) y)^^^h 
])y:x.:=^/u:^yyi^:=^^M., Thy^:^ [tf:^ (3, 5- 
i>hy :7/w;^r3;?«^/w) y:j^z=.jv^ ^/VT:=^ 
40 y:=.|?^, 7^ h^>^:i:^/i-3!}^l>^>^^n2ir^!>A, h 
yy:T.:=i/U7i^^m^. "rVyy :^:=~;v:^^MVV'f^/\-, 
y- hyy ^i^^^/i^^^^'r hyy^^/^:^/i^y^ y l^^l^ 
y'hy^y^ {^>^y;v:^rxy zr.:=:.;v) :^^^y 
j:uir:=ir>i^, ^Yy^y {^iy^y;v:^^y 

(1, 1' -v^y ^/l/:7rn.a-fe::^^7i^) , "rhv 
^y {^'y^y;v:^\^yo^=-/v) 3^^T>®^r';^^^/uy 

l^^^B, v"h^=3r:^ {^>^y;v:^nyzr.=^;v) ^^^^m. 
hy^/V-, (-<:x:5^:7/V;rn7^:=^/l^) i^^y 

50 ^y^t^A. 7^b^^r><. (-<:/>5'>^/V;:^-n:7;ii^/^) >^ 
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[0 0 3 41 r<D (b) ^:$;>^^-fflfflv^Tt>J:<. 

<5tj^(^:J3{t^ (A) f^^t (B) ^^^(7){gfflS0^fi. 

(B) ^^tX^X (a) ^:^>^^V^:rc^^tC{i. 
-C. 0^ \.<m : 1-1 : 1, 000, 000. 
»*L<^11 : 1 0-^1 : 1 0, 000. (b) J*:J>Sr 
;fflV^fc®^fC}^. ^/Wit-C. ^?^L<f*l 0 : 1 — 1 : 
1 0 0. J; 19$?^ b< 2 : 1 — 1 : 1 O^Cfc^o ^ 
fc. (B) ^:»^i:UTfi. (a) ^XX/ (b) 

10 0 3 5 1 ^^m<r>m^m^m\^. mm(o (a) 

(B) Lr^^-tstor^fcoT 
t>J:v^b. (A) f^^^ (B) ^^:}3J:t;? (C) 

*>ort>J:v^ m?. (c) ^^(DmmT/u^=^^M. 
it^mtL.x\^. (VII) 

A 1 (VII) 

(^4^. K'H±mmmi--i o(OT/i^^/\^&. Q\^7Km 

[0 0 3 6] ntm—^^ (VII) X7j<^iv^it^!i^(0 

T/i-^^^M., h y^y:7't2bvuT/w^c=^e7i=s, hy>r 

Ai^i^nyK, ^^/^T/^^^^7i^^/^ t:? y K, v^p<^ 
t Ky K, i;^ni^/^T/W^^^7At: Ky K, m^/VT/W 

msx±^m^^xm\^^xhx\^\ sfriE (a) 
(c) ^5)^i:cote;S»j^(^. ^/i-itT?. ^f*b<^^l : 

1-1 : 10, 000. X^ *f * L < 1 : 5 — 1 : 
2, 00 0. ^^J;i^J*L<Jil : 10-1 : 1. 00 
O-efcSo :^<0 (C) ^^«^fflv^-5r^{cJ: t). 

^ ^ ^aryi- 5 i^>^t:'a'^fe^;05Mi*:^;l 5 i: i t 

-m^m^^mm^ui^\^xm^^^:it7^^'x^^^o 
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20 

mmitfj^mi^t uxf^. Aft:6^{;if^. s i , a 1 2 

O3, MgO, Z r O2 , TiOa, FezOs, B2 
O3, CaO, ZnO, B a O, T h O2 -^^^tbe^cDig 

#(cSi02, Al2 03:6S^?*bV\ ^cC 
10 r. MgC I2, Mg (OC^Hs) 2 J^^i'0-^^;^^^/ 
:zt:^^x^^o :iri-e. R^Ulj^^^i -2 0(Z>t/w=^ 

0<DT])—;vm. XMi^^a</:/i^^^fc^i;^^ml- 
2 OOTyW^/^SSr^b. xl^O — 2. yfiO — 2-efe 
;&^ox + y-2T*fc^o #R":^3J:U^XM1^^^^ 

[0 0 3 8] *fc. *^tlft:^bx^i. ^y;^^i^>^, 
3Ky :/a t'^w^/, *#^?j^y ;^^v-^/, ;5fyryi/— 

^5IM^C:}oV^TfflV^^^^S^S#:^ UTfi. MgC 
I2, MgCl (OC2H5) . Mg (OC 

2H5) 2, S i O2, A UO3 ^'cf^^/iW^LVV * 

fz.uw(omk\^. t(Dmm^xxj^mm\z.x 9 m^^^t^. 

^:^)|&@Jiil1t 1 — 3 0 0 M m. 0^ b< 1 0 — 2 0 
0 /X m. J: t)$?^ L< 2 0—1 0 0 uraX^^^ 

1, 0 0 Om^/g. A?*b< (^5 0 — 5 0 Om^/ 
g. »i7L^W{l®^0. 1-5 cm^/g. ^3F^L<{^ 

0. 3--3 cm'y'sxi^^o ^mmm^tci^miimm 
5rt^5$>So ^x^. i:mmm^xx^m^^m\^. mx. 

\tBRTm^^1^L^X^Am^i^tcmm:^:^<Di^m^^hyki^ 
^:^t^^X^^ CJ, Am. Chem. Soc. , 60, 309(1983)' 
#fl8) o $e>J-. ±iBSft:». a^l5 0-l, 0 00 
40 ^. 0*U<(^2OO-8OO*C*T?jgE^LTfflV^Sr^ 

[003 9] < t t-«^t3|Ete#:(^ffi 

J^^-^SW^. (A) ^ii>^3J:U? (B) ^^><^^*< ^ 
t>-irSr. ^5*L<(^ (A) fT^^isXV^ (B) 
*Sraj$^ii:Sc^;J>5M*bv\ rcoSfttc. (A) 
*5<J:t;? (B) j*55'<^/f^/c?< ^t>-:^Sra«F§-^S:>^i£ic 
oVNTf^. 4t{-*JRSSnncVN;0S^ ^?!lx.tf. ® (A) 
^XZ^ (B) ^^(^^>:^e< ^ t-::^^tH#:^t^^l^t- 
50 >"&^<5r>f^^b^(^-C«L3®bfc<Ot>. ^StS^Jftifi-e 
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(A) ^^i^xxf (B) ^^<od?-^£< ki>-:^tm^-t 

■5*1*, (mt^t (A) ^^^-^SAU^/SfcJ* (B) ^£5^ 

® (A) Ae5^*/c» (B) ^ 
^)-Srffl«Cffli$$-*fc©*>, (B) (A) ^ 

® (A) (B) ^^>t<D^)5!l! 

S;i:.#)^ffl#:t?l^-rs:&Sx. ® (A) (B) ^ 

(C) i^jd(r>mm7;v^^^ M\^'^</ii^mair^z.kh 
[0 0 4 01 r<DJ: 5{-LT»^4^fc^^K^i, v^ofcA/ 
r^J:V^L, ^©**m-a-{-fflv>T^ J;v\ *fc, 

?g^C*3^^Tf*. (A) ^^)-*Sj:Of (B) ^^<D^J?'t£< t 

fit^SESr^S-frSr t*s-^#5c 'ptJ;ttf. (A) J5e5)-*5 
J:tF (B) ^^(D/l>/£< t 

J; 9 Mia (C) ^:9'©*tST/i'$ = i>A.(t;-^!feS-AP;t. 
az^WV/iif©;^^^-^ VSr^ffi~2 0 k g/cm'iP 
;tr, - 2 0~2 0 O'er* 1:5^—2 ^fSe^^-'Ha-g-Sr 

10 0 4 11 *5lBjj;i*3v^T(i, mria (a) f^j^hUW 
h<Dmmm^\-t. fiSJt-e. »*l<»*i : o. 5~ 

1:1, 0 0 0. J:l?0*b<ttl : 1~1 • BOh-t 
•5cO;65g*L<. (b) co{^ffl»J^tt. 11 

»Jt-e, »*L<ttl:5~10, 000, ±19 0* L 
<«1 : 10~1 : 5 0 0 t-r5©*SM*UV\ MJifiK 

^ (B) ^:LTz:@U^±$r?S'g■LrfflV^5»^^i. # 
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*fc5ri:*sS*LV\ (A) /sfe^tfi|i*ci:<D'Kffl 

#J^(*, m*J;b-C. *J*b<lil : 5-1 : 1 0, 0 0 
0, i ►) if * L- < IS 1 : 10~1 : 5 0 0 i: <0*5|i 
*LV>. (B) ^jg^^ ( (a) ^:»-*fctt (b) ^ 

^) hll^^bnf^mm^. (A) 

<r>^^&mii-i.^ iiit 2 ~ 2 0 0 M m-^ L < 1 0 ~ 

150/nm, #{C»*b<»i2 0~1 0 0Mm-e*>9, 

10 l:b*®ai*, ii^ 20~1, OOOm'/g. A?* L < 
«50~500m^/g -efc-5„ qz^3gc#;i5 2 // m*^ 
•Vh^tm'ki^'^<onmm:k-r^::it7iih'0. 2 00 

So Jt*BWjJS2 Oin»/g*«-efc5 tfE&tt*5<g;T-f- 
•5ri:;S5fct), 1, 0 0 Om^/gSr«;tSi*-a-fr» 

V'T. fflf^ci 0 0 g <DS3gf^JSS«, il^O. 0 5~ 

10g.i|#(;i0. 1~2 g-efcSii;6Sif^LV\ 

20 So i(0<fc5»ca#:{cfii$i-S:it»cJ;oTXISI6<j{c% 

flJ/iMit:=^)fet-f-Swi:*St?i:5o ^^egcDT'a t-vv- 
fi^<*:<DKit;&)£{cJ:St. Jiiz&b/c (A) tfr|S-<^^ 

(I) -C^^n-S^^g^^JR^b-^^Ji:. (B) (a) 
7;^^=-^J>^:^^l^^t-^liOi3X-a- (b) miB (A) 

J:f9 (C) W^T/W5=!^A'fb'^i^t^-^*-rs«'g-ffl 

fti!!^. (II) 

[0 0 4 21 
30 [-fb 1 0 1 
R' R" 




(II) 



{0 0 A3\ xmiTJ^fh^ws^^mit^mh. (B) 

(a) ^m.7/\^^=-^J^:t^^yit^miSi.XI (b) ±IE 
•) (C) :#^Tyl'5::^'J?-is{b-^!fetSr-^^-rsa^«4«« 

So (II) -c^^ttSM^r^J^^b-g-ifei*- 

filg^M^f^-e*>s. MriB-^S: (i i) {c*3v^T, r 

1-20 co^{b7kms. i~2o<D^'^n^ 



-^-y^^otVVS, n-7'9"/l'S, 
yv^/i.S^ii*;4S^{f e>tt, */c^l^mi — 2 Ocd/nd^ 
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m^^&s T^h^^^m. ^h^ixs, i>p«^/wT^ys 

x-h^o i^tc. (B) m^^xxj^ (c) ^^>^cov^-c 
[0 0 4 4] taiB-^^ (II) xm^in^^>f='/i- 

-31^1/ >-) (2, 1' -t';:^ (>r:/^- 

71^) ^^:7:=:.^J..i>^\:2V K, (1, 2* -:3i^V':x) 
(2, 1* -rn^l/^-) ~tf>^ O-;;^^^^^;/^;^ 

/I.) /N:7:=:!?J=vi:?j5^ P y K, (1, 2* -m^w:/) 

(2, 1* -:ii^l/>-) -tf;^ (4, 5--<:x>^^Vx 
^/U) ^N:7:=.^7i^i;^:^ a y K, (l, 2* -n:^l/>^) 

(2, 1' -t:';^ (4 — r y:rp trVi^-f :^ 

V^:=i/l.) /N>^:=:r>Ai;?>^P y K, (1, 2' -oi^lx 20 

>^) (2, 1' -tfy?. (5, 6-v^7<^/l/ 

-f>^^:=^/v) ^^y:=^^7Ai^^cIy K, (1, 2' 

lx>-) (2, 1* -:r.^U» -tf;^ (4, 7-v?>ry 

tVW^^T^^/i^) ^N:7:=^»:7Ai:?^P y K, (l, 
2* -^^l/V) (2, 1' -^^l/^/) -t*;^ (4- 
:7^:=./W>'^^/P) n y K, (1, 

2* (2, 1' -:t^l^>-) -Ify^ (3- 

p«^/U-4--f y^^ntrVW^^T^^/l^) ^^^:=^^J^-J^ 
P y K, (1, 2* -:3i^i/^-) (2, 1' ~=r.^U 
>-) ~tr>?. (5, 6 — <^^y'^^-x^/U) /N:7c:^!j7Ai^ 30 

10 0 4 51 *^gg(C*5V^T{i. ^<D (a) ^^(DW^ 

2-'20<^a-;^wy^ :/Sr*fi^-r ^ w ^ t Rlti-cfc 

13 fi/^-, l-:/^":/, 3 ^/u- 1 -^^-T^v, 1- 40 
1— ^^irv-, 4 1 -^^z^^-, 

l-T^'-feriX, l-Kr'ir^-, 
7^-fe>', 1 — -^^f-x-fe^-, 1 -;e-:^^^T^ir^, 1-^ 

10 0 4 6] ;z|s:5ligtcl3V>T. fi^:*rfefi#jc$iJRB$tt 
;^^y-S'g'ffi. ^tafi^i£;OSi|#{ciJ^bv\ 50 
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^#{rov^Tn. 100 — 250 1:. 

0*L< f*-5 0 — 2 0 Ot:. J: «9»^b< f^O-l 3 

tt. JK)|S|-^/"^-/±|B (A) (^/Wj:b) :65^giib 
<fil-l0», 0 0-^-1 0' tti:^:itibmi^ 

LVV a-g'B^Ktiil'tS^-l 0^^. S/Sffi 

;^r^i?^b<Ji^/±-2 0 0 kg/cm^G. 
L<(*^JE-10 0kg/cm^GT*fc^o fi'^f*:^^^ 

'^mcomm:bmti.x\^. ^mm^i&<Dmm, i^m&> 

>^ p n ^ ^ ^(D/Nay^^'fkj^^fbTK^jfe^^S'^Sv^^ r 

tt-x^^o :ithtb<Dmm\:^-m^m^xm^^xiyX 
m^:^m\^j:^x\^mmmxn^:it7b^x^^o 

[0 0 4 71 *^5^{-:^5V^T(^. mriEfi-a^fflM^ft^^rfflV^ 

xr)^^:it7^^x^^i^K ^(o:^m^m^mm\tti:<. 

^*«:3-'2 0<Da-;^i/p^>r ^/cf'im?>oil'a- 

/ -r— tm\:^:tu:7 4 ^^^^^^^ :i t^^^mxh 
*fc. ^{is-^Mftti^ ait-2o-2oot:. 0 

ft-l 0-1 3 0*C. <t f9^?*b<f^0'-8 0^ 

[t?] (1 3 5t:y^;^y Vff^T^SJ^) ;^so. 1 y^i/ 
y y M^ffcoM^^m^^l ^ y^/i^s 

fz. ^ KM'r^f^m&^±^m(Dm:i^^ i - 1 o , o o o 

g.#(ciO-l, 0 00 &tti:^X.y\z.^W^mm-r 
^::it•^m^L^^\ r(OJ:5(-bT. :^mm(Dy'tiifu 

[00481 ^^m(0:fx:i Wfi^<*:fi, JilBCOy^a 

*9 <7)7^ffitf:=^/VSm> 0 . 6 T\ 2 0 

o^<^v^Lloo, 0 0 0'efcS;^w:7>oa^#:Tfc 

y^^-^^y ( [mmmm] ) ^^6 0%&L±Xh 

[0 0 4 91 :^^m\^X^'::^^}^u>m^W<o^iSi(0^ 
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fVJ^h L. 07^4)^^ ®i I R-8 1 0M*^5^^* 
SfKcT. 9 0 7 cm-^cOf-r^^oSia^SrSOSL. 1 

^m\\j^^m. 2 4 0H^fig)o 

[0 0 5 01 n.oooc^l. 14Xlog (lo/I) 

X (1/ (DXT) ) 

richain = nioooc XMn/ 1 4 0 0 0 

nioooc : 1 0 0 O^mJ^^Sfct^cO^ffitr::^/^^^ 

1 0 : ;^ ^ ^ VCO^Sigi^ 
I : 9 0 7 c m-^OSiS^ 

D : ( g / c ) 

T : :7^/Vi^(Dff$ (mm) 

Mn ^W^^a^^"^ 

[005 1] J:150#14Sr?EJ£:i-S7(s:^M<D;^w:7^ 

r.^^^LTV^5o (Mw) :J3J: 

U^_b|B(Om^:^^^-a (Mn) 5 ^ce:>&&(-t*o 

l^cyyW-?— ^ a ^-iJ^n-^ (GPC) 

0. lfia/^S%C0 1, 2, 4 - h y ^ aa-<:xif >^ 
(BHT 3 0 0 p pmSr-^t?) ^tS2 4 0^1 SrfflV^. 

im tt»iGMH6HT) ^{^fflL. 1 4 5t:. «t3g 

1. Om 1 /m i n{;iTj|ij:^i-^r ^}CcJ:oT*ie)^o 
^/±l(Cfi*^^m:&|§r{gfflL. iSS3. 4 1 /:im;^^SfflV^ 

[0 0 5 21 *%gg(Cj:5fi4¥i^5>^4 (Mw) 2 
00-1 0 0, 0 0 0^fcl9. i?*L<fl5, 000-- 
3 0, OOO-Cfc-So *^K(-#^::ri^:7.<>'fi^#:(0 
^ttc^S-fe. T-f y^$'^^5'i5^-<V>5'^y K5>^ ( [mm 
mm] ) \%^(DX.b^^:)5mz.'^^frL^'Cmm%^^%:^-< 

2 0 OmgSr 1 3 5*C-ei, 2. 4-hy>:^aci^ 
l^^ly/^-<ly^l^ (CeDs) =9/imSJ:b<Djl>g^ 
^j«3m 1 -^^^L/bif ^^://V'^>^V^. SOOMHz. 

13 0^. a»iii»io, ooomr^jiy^-r^rtjci: 

(t*) this L ambda-500 NMRffiiJSaSS:^^^ 

[0 0 5 31 ^5&9gT*fflv^btx5 rr^ y^:^^^^^i:^-< 
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V^:^ K$>^ ( [mmmm] ) J • 1f>^^y 

(A. Zambelli)^tO "Macromolecules, 6_, 925 (197 

3)" 'CS^$i^fc^^C^^m^*q|^-<^^ h/W^J:^)ffliJ« 

^ • 1f V-<y (A. Zambelli)^(^ "Macromolecules, 
8_, 687 (1975)" T*Ji|g^tu:/t«jS{Ct^o/Co 

[0 0 5 41 >^^m\z.^^:^\yy ^ >n^W(Dm^'r^^ 

10 5T-f y^^f^^jy^-O-^ K5i^^ ( [mmmm] ) \t 
JiWBUfcJ: :^Ky :/P b:'*i/>'$>^'^(?:»^>^nb'i/^^ 

^XT^ :^ ^ ^^y^-O-^ y Y^T^^ ( [mmmm] ) 
;55^Sv^^5ifT^y>5':^^^^;/>>tt/^5iSv^r i^^-To 

?^<07}f y y^nfc-wv-cD^ttf*. r-^y^^^iJ^^^^i^-o-^ 

5/K^>sp ( [mmmm] ) 6 0 . 0 %WJi"e*>^ ^ 

8 0. 0%K>l±T*fc5o 
20 [0 0 5 51 ±M<om'SL^%Siir^y¥-^m(OZfx2}fu:y 

[0 0 5 61 

ao^bfco a^ji. ^^-^^^^ •^/w-^-ttsicoDsc7 

30 t^hi o''cy^(Dm^^i^T. 2 2 ox:^-e#?Mb. 
?aft(cT3 5^M^i$^. - 1 QX./^\^x ox:i^xmu. 
l^ia*(;iT3i9^ra<si^bfc«. iox:/^\z.xis 

C^JfifBl] 1, 2-^>5'y^v^-</W (1~ (4, 7-i> 

yy^pr fcVW>'y^^>'W) ) (2- (4, i-V^y-:/ 
ntVW-^Vx^/w) ) ^Ny::i!j^^ (IV) -J^n]} K<o 

(1) 4, 7 -v^>f yy'atvw- 1 — f^-^V^coMit 
b y 5^ AtK^IK h ^ yy^---^m\^ft, IV y Y/v 
40 <OHop:7^;^=3^, p-v';?«>^4 8. 7g (0. 3m 
ol) . 2-^c3n:rn y K3 8. Og 

(0. 3mo 1 ) *5i:05J^>ft;>«^V^>^5 0 0 ^ y y h 

«+@^2lHl*J5febfc<Ot>. ^hKmmAm^YV^J>^i^ 

^m^xim^wx.. myi^mm^v])^Mz.x^^\^ 

50 (O^t^m^mtco ?iTn- h^J^jggbfc 1 y 5/ h/W^jS 
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x/i^SrS^U ^^^gi^Sri^y 

4, 7-v^>r y^^ntvw- 1 — ii^d^ ji^(o%^^)mi^ 

50g (0. 232mol) . iK^ 7 7 ro^CWyto 

(2) 4, 7-v>>r y:7't2l::Vl^-^:^-7^>'(^)Ka^ 
JSTn-h, v^An-hSrg^jggUfc500^y y 5/^/^ 
Aj£:7^;:^=I-s^^v^rn^/Wm— X/V2 0 0^ y y :y h 
/w*5i:0^y ^^7AT/l^^^!^i^^^^ K^-^ K4. 4 g 

(0. 1 1 6mo 1) SrAtt. ^^Mi^-f-SrfflV^TlgJ^ 
L/i:;65?>, ^m#ffl^T. ^SlcTffiJfSco 4. 7-i^^ 
y:/nevi— 1 --f >ffi^^^5 0 g (o. 2 3 
2mo 1 ) (oi^^v^ni^/V3i— 7^/v2 0 0 ^ y y h/l- 

2 0 0 ^ y y ^jy h/WSrJD;tfCo v^^i^yVrc— ^/HCT 3 
/'W^^O^fk^ifeSr^fCo ^-f — — (Dean-Stark) tK 

/vit^^k^^^. h7v^v2 5 0 ^ y y 5/ b/v*5j:t;?p- h 

/V:3i>-;;^/l^7l^>'^fc^y v^cr^i^iN 3. 0 g Sr Att. 1 

jpf^aMbfco ipua^. SiS^^?K--*3 0 0 ^ y y 5^ h 

3to I^^^J^MBUm. 4, 7-v^^ 

y fcVW ^^T^^-cOtt^^ifeS^ 3 8. 5 g ( 0 . 19 
mo 1 ) . iK^8 3%'e#fCo 

(3) 4, 7-v^>f y:ratVl^-2 — f ^-^VVCDi^jg 
iSTn- hgrS^bfc3 0 0 ^ y y :y b/w^;^ ^ ;^ =i 
-^=^^8 1 ^ y y 5/ h7W*5i:U?3 0%5aS?>ft;7K*7K2 3 
^ y y :y ^/W<I^A^^. 3 0 — 4 5^>^<?:ib^ce;6>e>tfflEO 
4, 7 -i^-^yy'P tVW^>^T'>'ffi^J5e^2 8. 5g 

(0. 14 3mol) Sr^-^JC^KTbfCo ^mtCT— ife 
»i$Ufc«. i^ffT-C=^®^Sre5feLAco 1 y 
:7^>^3-^^®it^:gr^b. #«t^ (M«m2 5g07K6 
0 0 $ y y 5/ <^ijpx.. 7k^M^ssr^To/co 

4, 7 -o;?^ y^p eVW- 2 
-~>r>-i5^V ^-om^^^Srl 0. 2g (0. 0 4 7mo 
1) . iDt^3 3%-e#/Co 

(4) 2- (4, 7-v^-f y>^ab:VP>r>^T'^/W) 

!Ri*S^fi43<tt>*fiSTn- H 2fli^g^jggLyc: 3 0 0 ^ y y 
5^ h/WHop:7^>^=3Sr^^Silb;fe:«. ^m^8ET> 
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p^7;^^=l--7K^^t;■:^^y «sfiS6 0%) i. 4g 

(0. 0 4 7mo 1 ) *3<}:t)^'7^ h^t Yx^yyl^ (TH 

F) 7 ^ y y h/i-SrAn. — *(djstc- h^-v^^^ 

/W7js;;^7}xyg^K3^^/V7. 4g (0. 033mol) *5 
J:t5THF 5 0 ^ y y h/wSrAtb> 5— :^co|gTn 

— N-^4, 7-v?^y>^n tVv-2-^>'^y :x6. 0 
g (0. 0 2 8mo 1 ) :J3J;U^THF 5 0 ^ y y h/V 

j^:n^/W(DTHF^?S^?gTb. $ e>{Cl^M{^ T 3 0 5> 
10 raa^t^L/Co 7K?^T. 4, 7-v^^y:/nt:Vl— 

2->r>->5^y :/<z)THF^*g^^MTu ^fe(c^m(cT 

1 i^raa^^ b:rco mnmi^^. tKs o ^ y y 5/ b/v^jp 

X.. SiS*^^v^^^/i-^-v^/^{-T3[Hlrtffl^. ttdti^S 

v^^^/l-^-^/l-^®*b. 2- (4, 7-v^^y 
fcVW>r :=-/V') e^gfe^^/U<7)*l^^iK??r 7 . 6 9 
g(0. 027mol). IR^ 9 7 %T*#:^eio 

(5) l-:/n^-2- (2- (4, 7-v^^yy'Pt'' 

20 »*^^g. ?gTn-h:J3J:t)^i>J^n-bSr»»gb;fe3 0 

0 ^ y y b/wHop:7^;^::34rS^g^bfcm. 

^«KT. y^i7i^T/v^^i7A7N>< K7-f Kl. 0 5g 
(0. 0 2 8mo 1 ) *5<fctJ^THF 5 0 ^ y y 5/ b/W^ 

Aix. «#L;fedse>. mmmmm^y. HtfiEco2- (4. 

7 - v^^ y :r P tVV^ ^-r'^/l-) 1^^:31^/1- 7 . 6 9 g 
(0. 0 2 7mo 1) COTHF 5 0 ^ y y 5/ h/W^tg 

e>(c^m{cT3 o^^if^b. :f&t£Ki 0 0 5 y y ?/ h 

l-tKn:^i/-2- (2- (4, 7-v^^y:/PtVv 
-fi/^^/W) ) ^^XDU^f^^^e, 13g (0. 0 

2 5mol) . «X^9 3%TWCo ?STP-h^S)^b 
fc3 0 0 ^ y y 5/ h/V":^>^:y^:?^=i^t8fE<Dl -t Kn 
^v'-2- (2- (4, 7-i^^y>^nt tVW^^y"- 
/w) ) by >'^:::^/Va}x;5?.:7^V6. 60 

g (0. 0 2 5mo 1) *5J:i;^ii>fb^^i-'>i 0 0 ^ y 

40 >r^K4. 47g (0. 025mol) $r#>^(C^JP 
^e>(;i^?M(::Tls#Klg#bfco #?>nfcSi£?^;5»- 

4/1 (vXv) mm^m^^xi^mi.. 

- (2- (4, 7-i^^ y:ynbVP^>y^:=:«/l^) ) 
:/Sr5. 2g (0. 017mol). 1R^6 sroT* 

(6) 1- (1- (4, 7-v^>ry:7'ptvw-r:/y'::^ 

/u) ) -2- (2- (4, 7 yyx=^l:''/U-f>y^^ 
50 /l-) ) :i:^>^<D]Kag 



29 

(0. 0 1 7mo 1 ) *3i:t;^®ji®THF 3 0 ^ y 5/ h 
y^t^i^-^^rf-^-^^gs. 5 ^ y y 5/ h/i-Sr^^{c}ST 

?^SPT. l-:/n^-2- (2- (4, 7-v^-ry:7^n 
fcVW>r ^^7="^/^) ) :^^l^t:5. 2g (0. 017mo 

1) cDTHFio^yy>^ b7i-^*^^#>^(-?STbfco 

^1->'(D5/1 (v/v) ^^K^fflV^Tr^>g|l.. 1- 

(1- (4, 7-v^-f y>^at:VW^>'T^:=./l^) ) -2- 

(2- (4, 7-v^-<yy'n tvi--f ) 

^3. 2g (0. 075mol) . 2 8 %-e#fCo 

(7) 1, 2-:n^Vv?-<yW (1 - (4, 7--^^-Yyr 
ci tVV^ V-T^^/W) ) (2- (4, 7 -v^-r y:7"n tVl^ 

) yN:7^'^j>. (IV) v^i^^ny Ko«^ 
^^«^by^c3 0 0 ^ y y :y b/wcov-^W'^^^wt-. m. 
m^MT. 1- (1- (4, 1 -^J-<y^xi\^jivy{iy^ 
-2- (2- (4, 7-v^-r yy^nevi--r>7^:^ 

/I.) ) :3iv5?>^i. 3 8 g (3. 2 4mmo 1 ) *5<tZJ^|£ 
7^/W3 0 ^ y y 5/ h/WSrAiX. - 7 Bt: 
(CT?&iPT. 3. 0 4Mn-P^^/^y ^^7A^^-y-ix^ 

?eE2. 1 ^ y y :y h/v^#>5r(c®Tb/eio ■^h\z.m^\:- 

^Ifeift-^-^i^Vl 0 0 ^ y y 5^ Y/vVc-z^WX^ftM. ^ 

^f-^^^MSUbfco y^^^-i^ffi<DAorv^^->'^ 

h/Wn::/2 5 ^ y y :y b^^^APX^ - 7 8t(C 
T?^^PT. El:S^b^^:7^i^i^ 1 . Og (3. Immo 

1 ) (ow^ ^ y y 5/ V)vmmwL^^^\cm 

-^=3ef-V2 0 ^ y y h/WSrinx.. - 7 8*C{CTS^S 
1, 2-ati>5^>'i^^/w (1- (4, 7 
-v^^ y:7^n tVi/^ v-r'^/v) ) (2- (4, 7-v^-f 
y>^t2t:VV-^>'7='::^/l-) ) /^:7c=-T>i^ (IV) v^^riy 
KSrO. 6g (0. 9mmo 1 ) . IR^2 8%'t?#fCo 
[0 0 5 71 ^^^^JR^k-a^ifec^'H-NMRSrCDC 
laSr^^ib. (**) MEX-9 0SrfflV^T 

i^-:/Sr5ort;iAPBb. +^(ciSff^iSbfc^. 

T. l£j»IB.®^^ h/P3iV4 0 0 ^ y y 5/ b/K ^f^>'l-T 

^^^iNj[g^m^-e2 ^ y^/vSrSAb/ho 5 00 rp 
m-Cjgi$>^ra*&b. 6 0*C*T*5:J>KT*#?abfc^. ^ 

e>jc5^ra8ii«^bfco ^js^ji-r^asiagbfci. 
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(1- (4. 7 - v^>f y >^ci trVw^ >^ 
y^^/V) ) (2- (4, 7~v^-r y:7'ntVW>r:/'r^ 
/V) ) /n:7:=^!?A (IV) -J'^\:i'^) Y\'<^>i ^xi=^)V(r> 

h/Waiv^Jg^O. 1 ^ y y 2/ h/i-SrSAbfco :^l='t:'v^ 
:>'SrflE;^7. 0 k g/cm^ G-t:^i4)^6^(C>^*&b. 1B# 

iEb. K;jSgST*:7^ab*u:/^/^-i>bfcm> S^Ci^^S-^ 
10 :7^n t'l/^fi^^l 4. 9 g;J5;f§e,;H.it^ #e>ttfc>^n 

c^m^j 3 ) mm^wjm 9 6-8 5 3 ^^m<o-)3m\z, 

J:i9]Kigbfc (1, T -^^i/:/) (2, 1* -rn^ 
i/>') trj^^^-x^-^fflv^T. ^Jfe^Ji (7) irl^l^tc 

(1, 2* -::3i^w:/) (2, 1* 

:xx^/w^:7^57 2^ (IV) i^^^^ny KSr^KiSbfco 

10 0 5 81 |l:^^!l2{;l*DV^T. 1, 2-:ii>5':/v^^/l^ 
(1- (4, 7-e^-<y:/nr tVW^^X^/l^) ) (2- 
(4, 7-v^-f y>^ntV^-f ^^^/W) ) yN:7::^^7A 
20 (IV) v^:^n y Fl-^-f ^nqE-/VOftt?!9{c: (1, 
2' -n^^v-:/) (2, 1* -^^w^/) if;;?.>r ^^r"^ 
/WN:7c=.i7iN (IV) -y^xi^) ^xi^)\^h\^. 

a-^ta^Srs ox:t bfcw^ji. Iijfe«r[i2 ti^^Ufcbr 

:7^nfl/:/fi^^*:>&»!5tbfCo i/vm^^J*^2 8. 

8 g;^5#e>tb/cio #^ttfc:rnt:-vva-a^#:oW«J^m 
SrH 1 ^{c^-To 

\MMmA^ IIJfe^J2|;i^oVNT. 1, 2-^^>v^^/w 

(1- (4, 7-v^>r yy'i3t:vw>r:xx:=-/W ) (2- 

(4, 7-v^^yy'nbVW>r>'y^^/W) ) 
30 (I V) i^:i5^Py KCDft^bOtCl, 2-:x.^-^-J'^ ;v 
(1- (4, 7-v?>f yy^aif/i->r ^^7^^/l^) ) (2- 
(4, 7-i^^y:7'at:VW>'y=^^7l^) ) i;?/i.ri-T^A 
(IV) i^:^ny Ki: b/cWi51^tl. 2 ^ lUIStc: b 

Trnfc:"l^>-a^f*:Sr§!iigbfCo y'n t** w:xa^#:9 . 

5 g;65#ibi^;rco »^tbfc>^n w>'fi^#:(Ol¥ffi^* 

^ISl^f-^-To 

[J:t:^^!ll] %mm2\C^\^X^ 1, 2-:^>5^^-i>^/W 

(1- (4, 7->?>r yiycievw^^T^^r^/u) ) (2- 

(4, 7-V>>ry::^D fcVW Vt^^/W) ) ^n:7:=::^>^ 
40 (I V) v^i^^tiy Kl-r-f :^^n^/WcD{t^*9(:il, 2- 
:3l91/-J'>{ (1 — f :/y^:=^/P) n - tJ? (i 

V) i?i5^ny KS-v-YiJ^n^/wirb. «^M*Sr8 0t: 
tb/cgl^fi. IIJte^«J2^[^^{cbT:7^i3tfw^^a^fz^ 
^«3^bfCo T'n t'V^-a>g^^*:5 7. 4 g /?>q#^>ttyho 

[itli^J2] ^36<!f!l2^C;J3V^T. 1, 2-:^^Vv?^/U 
(1- (4, 7-v^>f yrT'ntrVW^y'^yW) ) (2- 

(4, 7 -v^>r y:7'n l^Vl^^ V-T^^/V) ) /^V:=^'^J>s 
(I V) v^:^ny Kl-^>f :i5^n^/W(D>f^t:)i9{Cl, 2- 
50 Vv^^/wtf;?^ ( (4, 7 -i^;?^ ^yW-f /l^) ) 
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